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Compounds 1 to 4 were synthesized according to the reported procedure. 1 
Compound 5 (tertiary amine derivatives):
To a solution of compound 4 (~2g) under nitrogen in dry DCM (20ml) different amines (2eq.) were added to synthesize the library of compounds. The reaction mixture was then left to stir at 40°C for 48 h and monitored using TLC (10% MeOH in DCM, ninhydrin dip). Upon completion, DCM was evaporated under vacuum and the crude product was purified by column chromatography over silica gel (flash running) using MeOH/DCM (0.5:9.5 and 1.5:8.5 v/v) as an eluent. Solvent was evaporated under vacuum to obtain compound 5 as a yellow oil.
Compound 6 (zwitterion derivatives): Compound 5 was then dissolved in ethyl acetate and 1,3-propanesultone (1.2 eq) was added under nitrogen. Then the reaction mixture was stirred at 40°C for 72 hrs and monitored using TLC (10% MeOH in DCM, ninhydrin dip). Upon completion, the solvent was evaporated under vacuum and the crude product was purified by column chromatography over silica gel using MeOH/DCM (0.5:9.5 and 2:8 v/v) as an eluent. Solvent was evaporated under vacuum to obtain compound 6 as yellow oil.
Compound 7 (final ligands):
To a solution of compound 6 (dry DCM, 5mL) an excess of trifluoroaceticacid (20eq.) was added while stirring under inert atmosphere for 10 min. As a second step, triispropylsilane (1.2eq.) was added slowly while maintaining stirring, and the reaction was left to completion for 5h. The solvent was then evaporated and the crude product was washed several times with hexanes to obtain the final product. NMRs are reported in the nanoparticle characterization section.
Ligand exchange and nanoparticle purification: To a solution of gold nanoparticle (NP) cores coated with a monolayer of 1-pentanethiol (~2nm core diameter, synthesized by the Brust-Schiffrin methodology 2 and purified to remove the phase transfer catalyst 3 ) in dry DCM and MeOH (9.5:0.5), a solution of compound 6 in the same solvent system was added, maintaining an inert atmosphere and constant stirring for 3 days (5:1 w/w ratio of ligand/gold cores). 4 The solvent was evaporated and the remaining dark residue was washed several times with DCM or ethyl acetate until no smell was detected (removal of 1-pentanethiol). The nanoparticles were dispersed in distilled water, and dispensed into a membrane bag (~10,000 pore size) for dialysis purification for 5 days. Water was removed by lyophilization and the final product was redispersed in MQ deionized water (or D 2 O), and the concentration of the final solution was determined using UV absorption according to the reported procedure. 
